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DETAILED ACTION 

Drawings 

1 . The drawings are objected to under 37 CFR § 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the impedance 
matching unit that "comprises a coil transformer" as recited in claim 13, must be shown 
in the drawings or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Specification 

2. The disclosure is objected to because of the following informalities: On page 10, 
line 21 , note that "form" should be - - from - -. 

Appropriate correction is required. 

3. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: an impedance matching unit that comprises "a coil 
transformer" must be discussed in the specification. 

Claim Objections 

4. Claim 1 7 is objected to because of the following informalities: 

Claim 17 recites "the impedance matching unit" which is unclear as to which of 
the previously recited "input" or "output" impedance matching unit is being referred to 
(see claim 14). It appears that "the impedance matching unit" should be changed to 
recite - - the input impedance matching unit or the output impedance matching unit - - 
as correctly recited in claims 18-21, for example. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. § 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claims 26-30 are rejected under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 26 is unclear because it lacks antecedent basis for "the output impedance 
matching unit". Should claim 26 correctly depend from claim 23? 

Claims 27-29 are unclear because they lack antecedent basis for "The system". 
Should claims 27-29 correctly depend from claim 23? 

Claim 30 is unclear because it is identical to the claim from which it depends. 
Should claim 30 correctly depend from claim 23? Also, it appears that in claim 30, on 
line 1, "apparatus" should then be changed to - - system - - as recited in claim 23. 

In any art rejections that may follow, the Examiner will consider claims 26-30 to 
depend from claim 23, which provides antecedent basis for both "input" and "output" 
impedance matching units and for "The system". 
Clarification is required. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 

that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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8. Claims 1-3, 6, 7, 14-16, 19, 20, 22-25, 28, 29, 31, 32, 35, 37 and 41 are rejected 
under 35 U.S.C. §§ 102(a) and 102(e) as being anticipated by Ohara et al. Published 
U.S. Application No. 2003/0067368. 

Fig. 17 of Ohara et al. discloses an apparatus comprising: a film bulk acoustic 
resonator (FBAR)[see e.g. the abstract] filter having an input 14 and an output 15; an 
input impedance matching unit 13 that is a shunt inductor followed by an in-line 
capacitor; an output impedance matching unit 1 3 that is an in-line capacitor followed by 
a shunt inductor; and wherein the FBAR filter is a ladder filter. 

Regarding claim 3, Figs. 1 3 and 14 show the FBAR filter as a lattice filter still 
having the input/output impedance matching units. 

Regarding claims 22, 23, 31 , 32 and 37, the apparatus is to be provided in a 
communication system and that includes the process of matching the input/output 
impedances of the expected system (see e.g. the last four lines of section [0181]), 
wherein the system includes one input/output circuit being an antenna and one 
input/output circuit being a "frequency processing system" of a radio device, for 
example, a transmit circuit or receive circuit (see section [0193]). The process thereby 
also includes coupling the input/output impedance matching units to the FBAR filter and 
the input/output circuits (not shown but connected to input 14 and output 15 of the filter), 
respectively. 

Regarding claims 15, 16, 24 and 25, the Examiner is giving the broadest possible 
interpretations to the limitations "different constructions" and "same construction". 
Therefore, the input and output impedance matching units are considered to have 
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"different constructions" in that the input impedance matching unit is a shunt inductor 
followed by an in-line capacitor while the output impedance matching unit is an in-line 
capacitor followed by a shunt inductor. And, the input and output impedance matching 
units are considered to have the "same construction" in that they both have the 
construction of a shunt inductor and an in-line capacitor. 

9. Claims 1-3, 12 and 22 are rejected under 35 U.S.C. § 102(e) as being anticipated 
by Ella et al. U.S. 6,670,866. 

Figs'. 8 and 9 disclose an apparatus comprising: a film bulk acoustic resonator 
filter that is either a ladder filter 120 (Fig. 8) or a lattice filter 150 (Fig. 9), the filter having 
an input and an output; and an impedance matching unit 10 that is a balun (i.e. 
balanced to unbalanced circuit) formed of an FBAR stack (Fig. 7) that matches 
impedance by transforming the impedance at a ratio of 1:4 (see col. 11, lines 20-26). 
Regarding claim 22, see e.g. Fig. 10 that shows a system wherein the input circuit is 
antenna 400, and the balun 10 matches the impedance of the antenna to the input of 
the receive filter 150 or the device would not adequately function. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

11. Claims 4, 5, 8-11,13,17,1 8, 21 , 26, 27, 30, 33, 34, 36, 38, 39, 40 and 42 are 
rejected under 35 U.S.C. § 103(a) as being unpatentable over Ohara et al. U.S. 
Published Application No. 2003/0067368 taken alone. 

Ohara et al. discloses the invention as discussed above, except for the 
impedance matching units comprising the specifically recited different inductor/capacitor 
configurations, or a balun or a transformer coil. 

The Examiner takes Official notice that the configurations listed are all known art 
recognized alternate interchangeable impedance matching units, as evidenced by other 
art of record (see e.g. Ella et al. applied above that shows a balun and other art cited 
below shows the other configurations). 

Consequently, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the FBAR filter of Ohara et al. (see e.g. 
Fig. 17) by having replaced the impedance matching units 13 with other configurations 
of inductors and/or capacitors or with a balun or a transformer coil, because such 
obvious modifications would have been the mere substitution of art recognized alternate 
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interchangeable impedance matching circuits, as would have been known by one of 
ordinary skill in the art. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Beaudin et al. U.S, 6,710,677 discloses (Fig. 2) a ladder filter with input and 
output impedance matching circuits formed of inductors and/or capacitors (see col. 5, 
lines 19-24), thereby providing evidence that impedance matching circuits with various 
combinations of inductors and capacitors are "know(n) in the art". Additionally, it should 
be noted that Beaudin et al. also provides evidence of the electrical equivalence of 
FBARs and surface acoustic wave (SAW) resonators (see col. 4, lines 16-20) and 
impedance matching with SAW resonator filters has been known and would be 
applicable to the electrically equivalent FBAR filters. 

Tikka et al. U.S. 6,741,145 discloses FBAR filters (Figs. 15 and 16) with an 
impedance matching circuit in a system. 

Frank U.S. 6,489,862 discloses an interstage matching network for power 
amplifiers 24 (Fig. 2), wherein the interstage matching network (Fig. 4) includes an 
FBAR filter with an input matching circuit of a shunt inductor followed by an in-line 
capacitor and an output matching circuit of an in-line inductor and a shunt capacitor. 

Vale U.S. 5,291,159 discloses a FBAR filter (see Fig. 3 and col. 3, lines 61-62) 
with input/output impedance matching transformers (see e.g. col. 3, lines 39-42). 
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Onishi et al. U.S. 5,892,418 discloses (Fig. 9) a SAW lattice filter 3 with input 
matching circuit 1 9 (and an output matching circuit not shown see col. 24, lines 35-39) 
and discloses that it is known to use such circuits when the electrode design alone 
cannot match the impedance (see col. 24, lines 18-21) which teaching would also apply 
to the electrically equivalent FBAR filters. 

Pond U.S. 3,737,814 discloses (Fig. 1) a piezoelectric crystal filter (i.e. a bulk 
acoustic wave resonator filter precursor to thin film bulk acoustic resonator filters) that 
has an output impedance matching circuit comprising a transformer coil 46 (see col. 3, 
lines 43-45), thereby providing evidence that transformer coil impedance matching 
circuits would have been known in the art. 

Hikita et al. U.S. 4,803,449 discloses a SAW ladder filter (Fig. 10) that is 
electrically equivalent of FBAR ladder filters, having input and output matching circuits 
each formed of an in-line inductor and a shunt inductor 132, 142 and 152, 162, thereby 
providing evidence that two inductor matching circuits would have been known. 

Takahashi et al. U.S. 6,121,859 discloses (Fig. 2) a SAW filter 4 having 
input/output impedance matching circuits 6 and 8 formed of inductors and/or capacitors, 
and specifically (see Fig. 5A) an in-line capacitor C1 and a shunt capacitor C2, thereby 
providing evidence that two capacitor matching circuits would have been known. 

Nakamura et al. U.S. 6,683,515 discloses impedance matching circuits of various 
configurations (see Fig. 6) including in-line inductors and shunt capacitors, thereby 
providing evidence that such matching circuits would have been known alternatives. 
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Mancini U.S. 5,661,443 provides evidence that input and output impedance 
matching circuits need not be the same or have "the same configuration" (see col. 3, 
lines 53-58). 

Jones U.S. 5,051 ,71 1 discloses a related crystal filter with input and output 
matching circuits (Figs. 2 and 3) comprised of in-line capacitors and shunt inductors. 

Fraser et al. U.S. 5,216,392 discloses also discloses a crystal filter with input and 
output matching circuits (Figs. 1 and 2). 

Swanson et al. U.S. 4,246,554 also discloses a crystal filter with input and output 
matching circuits formed by an in-line inductor and shunt capacitor. 

1 3. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Barbara Summons whose telephone number is (571) 

272-1771. The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Bob Pascal can be reached on (571) 271-1769. The fax phone number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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